3 Beta-hydroxysteroid dehydrogenase expression in rat spinal cord.
In adult male rats, 3beta-hydroxysteroid dehydrogenase/delta5-delta4-isomerase (3beta-HSD) expressing cells were identified in the spinal cord from the cervical to the sacral segments. An in situ hybridization study, using an oligonucleotide common to the four known isoforms of rat 3beta-HSD, revealed its mRNA in gray matter. Measurements of optical densities in autoradiograms showed the following regional distribution: dorsal horn (layers I-III) > central canal (layer X) > or = ventral horn (layers VIII-IX) > ventral funiculus = lateral funiculus. At the cellular level, the number of grains was higher on the large motoneurons than on small neurons of the dorsal horn, but the grain density per cell was similar. Further evidence for the expression of 3beta-HSD in the spinal cord was obtained by western blot analysis, which revealed an immunoreactive protein of approximately 45 kDa in the dorsal and ventral parts of the spinal cord. Castration and adrenalectomy did not influence the expression of 3beta-HSD mRNA and protein. Gas chromatography/mass spectrometry measurements showed higher levels of pregnenolone and progesterone in the spinal cord than in the plasma. After castration and adrenalectomy, their levels remained elevated in the spinal cord, suggesting that these neurosteroids may be synthesized locally. The wide distribution of 3beta-HSD, and the high levels of pregnenolone and progesterone in the spinal cord even after castration and adrenalectomy, strongly suggest a potential endogenous production of progesterone and an important signalling function of this steroid in the spinal cord.